and Training at Shell Oil Company: "If you can change the way you package work so that you concentrate on the design component . . . and outsource it overseas, you can get people in India and in Manila and other places . . . with graduate-level degrees . . . who will do this work, too . . . ." Reliance on foreign programmers will affect the mix as well as the level of job opportunities in the United States. Particularly susceptible to displacement are lower-level programming jobs; potential impacts on employment of software developers are uncertain.
Jane Siegel underscored the need to monitor and better understand the offshore outsourcing of software development. She reported that her team's attempt to understand trends in offshore software development started with an examination of half a dozen countries and has grown to address activity in at least 23 countries. Her general observations were reinforced by comments from other participants about their own firms' efforts to use foreign programmers. Nichols contrasted the high levels of demand for computing professionals among developed nations (the United States, Canada, Japan, and Western European nations) with the oversupply of such professionals in certain developing nations, notably India and China: "The estimates I have seen are that there are about 100,000 computer scientists in India, and about 200,000 in China. China has jobs for about 10,000."
Nichols added that international cooperation may affect the whole product cycle, in that a global division of labor may be invoked:7
If we take a look at what the global demand is, what we are going to see are products developed in more than one country. We can already find examples of that today. The research may be done in one country, the development in another. Someone integrates [a product} or puts the components together and assembles it. Then this product can be sold worldwide under multiple logos or brand names and it will have a wide market.
New Economic Activity
Peter Freeman, dean of the College of Computing at Georgia Institute of Technology, observed that consolidation in some sectors could be accompanied by the appearance of new jobs for computing professionals in others, commenting that "[A] 11 . . . the activities that corporate America is shedding are going to show up in the economy in other ways." The most obvious shift arises from outsourcing. Increasingly, major computing- and communications-using organiza-